A novel approach for fluorescent visualization of glycyrrhetic acid on a cell with a quantum dot.
Glycyrrhetic acid (GA), a pentacyclic triterpenoid derivative obtained from hydrolysis of glycyrrhizic acid, was found to have synergistic anti-asthmatic effects with the β2-adrenergic receptor (β2AR) agonist via the β2AR-mediated pathway. This study visualized the location of GA on a human cell expressing β2AR via chemical biological approaches. A CdTe/ZnS quantum dot modified with an alkynyl group (QD-AL) was first synthesized, and an azide-terminal GA (ATGA) was also prepared. The QD-AL was used for fluorescence visualization of the distribution of GA on human embryonic kidney 293 cells expressing fusion β2AR (HEK293-β2AR) through the "click reaction" between QD-AL and ATGA. The average size of the QD-AL nanoparticle was about 10 nm, and its fluorescent emission wavelength was 620 nm. The location of GA on the HEK293-β2AR cell membrane can be visualized by the click reaction (between QD-AL and ATGA). The ability of QD-AL targeting to ATGA on the cell membrane of a HEK293-β2AR cell was further investigated using both confocal laser-scanning microscopy and a cellular uptake-inhibition assay. The results reveal that QD-AL can recognize ATGA on the cell membrane through the click reaction, which provides a new approach for visualizing the location of GA on the cell in an indirect way, and it can be applied to explore the synergistic anti-asthmatic mechanism of GA with β2AR agonist through the β2AR mediated pathway.